Commentary
Cognitive impairment is a prevalent and important feature of epilepsy. It is known that more than half of the patients with epilepsy report subjective disturbances of cognition and memory, with a comparable number demonstrating impairment on objective neuropsychological tests (1) . Many patients report cognitive impairment to be one of the most serious and disabling consequences of epilepsy, with significant effects on perceived disability and quality of life (2) .
Clinicians caring for patients with epilepsy face a number of challenges when attempting to balance the issue of cognitive impairment in relation to treatment. It is well known that there is a potential worsening of cognition with the use of many standard antiepileptic drugs (AEDs), countered by the possibility of greater levels of decline observed in those with poorly controlled seizures (3). The challenges are compounded even further when one considers the possible negative effects of surgery, which is considered the best option for treatment in those patients who remain refractory to treatment with AEDs. Results from a systematic review of epilepsy surgery literature indicate a rate of memory decline in 44% of individuals undergoing resection of the dominant left hemisphere, with rate of decline reaching 20% in those undergoing right-side resection (4) .
The need for effective interventions for cognitive impairment in epilepsy has been recognized for many years. Results from studies evaluating the effects of pharmacological interventions for cognitive impairment in patients with epilepsy have been disappointing, with continuing hope that some effective form of cognitive rehabilitation or another type of intervention would be developed over time to meet this important clinical need for patients receiving treatment with either AEDs or surgery (5) . In terms of the latter, it is often assumed by clinicians that sending a patient for cognitive rehabilitation is an appropriate referral for patients reporting memory deficits after temporal lobe resection. This is the appropriate time to determine whether there is any empirical evidence to support that practice.
Before turning to the topic of interventions for cognitive impairment following epilepsy surgery, it is instructive to turn to more general literature on cognitive rehabilitation. What
Effectiveness of Cognitive Rehabilitation Following Epilepsy Surgery: Current State of Knowledge.
Mazur-Mosiewicz A, Carlson HL, Hartwick C, Dykeman J, Lenders T, Brooks BL, Wiebe S. Epilepsia 2015;21:517-526. OBJECTIVE: Cognitive rehabilitation (CR) is a well-researched therapeutic option for a variety of neurocognitive problems. Recently, CR has been proposed as an option for patients who experience cognitive difficulties following epilepsy surgery (ES). However, there is inconsistency in reporting the efficacy of CR in this population. We appraise existing evidence regarding CR approaches in patients undergoing resective ES and review effectiveness of specific CR strategies. METHODS: A comprehensive literature search using MEDLINE, Embase, CINAHL, PsycINFO, and EBM Reviews (including the Cochrane database) identified studies in English published before September 2014, without age restriction, related to CR in patients who underwent resective ES. We included studies focused on patients who underwent ES and who received at least one type of cognitive rehabilitation. RESULTS: Of 2,059 citations identified, four fulfilled eligibility criteria (n = 577), and all investigated the effectiveness of specific CR strategies in patients with either left or right temporal lobe resections. CR strategies used included internal compensatory strategies, external memory aids, psychoeducation, verbal and visual memory training, and exercises of attention and executive functions. None were randomized trials, and only one study involved standardized methods or described the procedures in detail. Evidence suggests that CR may contribute to improvements in aspects of verbal memory, with particular benefit of visual imagery techniques; CR aimed at verbal memory functions may be less effective for patients with hemispheric-dominant resections, and figural memory may not be improved by CR. Furthermore, CR may improve functional and life outcomes, but its timing does not appear to influence its effectiveness. SIGNIFICANCE: We demonstrate that CR interventions are overwhelmingly under researched or underreported, and there is a need for a systematic evaluation of CR in this patient population. CR should be given greater attention after ES to determine its efficacy and role in the management of these patients.
Cognitive Rehabilitation for Epilepsy: What Do We Really Know?
one finds is that the most highly cited recommendations for clinical practice are based on comprehensive literature reviews with very few studies (<15%) using Class I methodology with randomized controlled trials (RCT). Based on those reviews, the authors conclude that there is evidence supporting a number of interventions for cognitive disability in traumatic brain injury and stroke (6, 7) . However, the results of a more formal meta-analytic study found that the quantitative evidence directly attributed to cognitive rehabilitation in those studies was rather small (ES = .30, d+ statistic), raising questions about possible influence of confounding and moderating variables, as opposed to a direct therapeutic effect (8) .
The article published by Mazur-Mosiewicz and colleagues provides a systematic review of the literature with the stated goal of appraising the published evidence regarding the most commonly used CR approaches in patients undergoing epilepsy surgery and reviewing the efficacy of specific rehabilitative strategies. To achieve that goal, the authors conducted an extensive literature search yielding a total of 2,059 citations. However, after exclusion of duplicate citations and with further review, only four studies met the criteria of having a well-described research design, a single epilepsy patient group undergoing surgery, quantified neuropsychological outcome, and measurement of at least one domain of cognitive functioning.
The four studies fulfilling the study's eligibility criteria were published between 1974 and 2014 and included a grand total of 577 patients. None of the studies included pediatric subjects. Based on their analysis of the four studies, the authors concluded that some aspects of verbal memory respond to visual imagery techniques employed by patients following surgery, but no evidence of any demonstrated beneficial effects of cognitive rehabilitation on other cognitive functions. While there was some indication of a positive effect on quality of life, there was no influence of timing of the treatment (e.g., pre-or postsurgical).
One of the most striking findings from this review is the lack of controlled empirical studies of cognitive rehabilitation in patients following epilepsy surgery. Among the major problems identified from the analysis of the existing literature was that most of the studies investigating the effects of cognitive rehabilitation employed a wide range of rehabilitation techniques that were either not standardized across participants or used methods that were not described in a manner sufficient for replication. The authors also commented that few existing studies addressed generalization of the treatments to practical applications in the patients' daily lives or made any attempt to specify which patients would be most likely to benefit from a referral for cognitive rehabilitation following surgery.
The findings from this paper are similar to two other recently published reviews on cognitive rehabilitation in epilepsy. One study found a similarly low number of well-controlled studies on nonsurgical patients with epilepsy (9), while the other found no studies evaluating the effects of neuropsychological interventions on patients with newly diagnosed epilepsy (10) . While there is a lack of existing studies, the authors of these reviews do conclude that there is potential for effective cognitive rehabilitation for patients with epilepsy, both before and after surgery, although there is currently little empirical evidence to support its use at the current time.
There remains an important need to offer our patients an effective evidence-based intervention to address cognitive deficits associated with epilepsy. The primary remedy, based on disappointing findings from these reviews, would be a series of randomized controlled trials to evaluate the efficacy of various cognitive remediation strategies. As specified by Mazur-Mosiewicz and colleagues, these studies would need to involve large numbers of patients, with varying etiologies of epilepsy, coming from a range of age groups, and with different clinical presentations.
At this point, we know very little about the use of cognitive rehabilitation in epilepsy patients. Based on the prospect of studying a more homogeneous population in epilepsy surgery samples than one encounters in studies of traumatic brain injury and stroke, there is hope that a well-controlled study on epilepsy surgery samples will demonstrate more positive effects for cognitive rehabilitation than those reported in the past. Let's all hope that results from Class I randomized controlled trials will be included in the next series of literature reviews on cognitive rehabilitation in epilepsy published over the next 10 years.
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